Abnormal interventricular septal motion, with pre-ejection posterior motion and anterior motion away from the posterior left ventricular wall during ejection, was demonstrated by echocardiography in 14 out of 17 cases with complete left bundle branch block (LBBB). Two Patients with suspected or proven coronary artery disease were excluded from groups I, II, and III. Diagnoses were confirmed by cardiac catheterization and coronary arteriography in all cases in group I, and all but eight cases of uncomplicated hypertension in group II.
LEFT VENTRICULAR WALL MOTION
has been found to be normal in angiocardiographic studies of patients with complete left bundle branch block (LBBB) and no other cardiac abnormalities.' However, motion of the in,terventricular septum in LBBB has not been investigated angiographically because of the difficulty in visualizing the septum without simultaneous opacification of both ventricular cavities. 2 Echocardiography is a convenient method for recording motion of the ventricular septum. [3] [4] [5] [6] This study was carried out to evaluate septal and posterior left ventricular wall motion using echocardiography in patients with LBBB.
Methods
Echocardiograms were analyzed in four groups of patients: group 1 consisted of 17 patients with LBBB; group II consisted of 49 patients without LBBB but with cardiac diseases similar to those present in group I; group III consisted of 30 healthy volunteers; group IV consisted of ten patients whose hearts were being paced electrically from the region of the apex of the right ventricle with an electrode catheter, and whose paced beats resembled LBBB.
Patients with suspected or proven coronary artery disease were excluded from groups I, II, and III. Diagnoses were confirmed by cardiac catheterization and coronary arteriography in all cases in group I, and all but eight cases of uncomplicated hypertension in group II.
The criteria for LBBB were those of the New York Heart Association: QRS _I~0.12 see; notching or slurring of the QRS which shows an initial R wave in I, aVL and left precordial leads; in these leads the peak of the R wave or one of its prominent notches occurs relatively late in the QRS interval; displacement of the S-T segment and usually the T wave in a direction opposite that of the principal QRS deflection. At the beginning of ventricular diastole a notch in the septal motion is comtmoinly sent This general pattern of the posterior left ventricular wall and the septal motion was seen in all the normal subjects in group III, and all but two cardiac cases of group II. These two cases had congestive cardiomyopathy without LBBB, and had abnormal septal motion similar to that seen in group I except for one important difference described below.
The patients with LBBB (group I) showed three patterns of ventricular septal motion: 1) normal motion in three cases; 2) paradoxical septal motion in ten cases; 3) intermediate septal motion in four cases. There was no relationship between the type of cardiac disease and the type of septal motion (table 2) .
The analysis of paradoxical septal motion in cases with LBBB (figs. 1 anid 3) showed an anterior displacement of the septum following the P wave, as was seen in normal eases. However, during pre- showed abnormal septal motion as described above only during a LBBB pattern. During normal conduction the septal motion was normal.
The intermediate type of septal motion was more complex (figs. 1 and 4). It had a similar anterior motion following the P wave, as seen in normal cases or in cases with LBBB. Following the QRS there was a prominent pre-ejection posterior septal motion as seen in paradoxical septal motion In patients in group IV, only three out of ten showed paradoxical septal motion.
Discussion
Our study showed abnormal septal motion in 14 out of 17 cases with LBBB. No abnormality was found in posterior left ventricular wall motion. In two of the cases showing abnormal septal motion, no further abnormality was detected on physical examination or at cardiac catheterization. That the abnormal septal motion was secondary to abnormal conduction was further demonstrated by two cases with intermittent LBBB. In both, abnormal septal motion occurred only during LBBB. During normal conduction, the ventricular septal motion was normal. The relationship of abnormal septal motion to LBBB was further supported by findings in our control group II without LBBB, all but two of which showed normal septal motion, even though cardiac disorders similar to those in group I were present. In these two cases abnormal septal motion may have been related to the intrinsic cardiac disease, which was cardiomyopathy in both. Motion abnormalities of left ventricular wall have been found secondary to cardiomyopathy or ischemic heart disease.' Abnormal septal motion has also been reported in ischemic heart disease with or without LBBB.12 It is possible that abnormal septal motion may also occur in cardiomyopathy unassociated with LBBB. Our study did not include cases with coronary artery disease. The 
